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Are there immediate data gaps that if filled would
provide significant direction to longer term research
programs?

" Fill in the gaps in screening the effect of toxins upon insulin

signal transduction cascades using rapid HTS and
physiologically relevant secondary screens

" Establish how toxins modulate inflammatory pathways that
might modulate insulin signaling and its regulators

" Establish whether a toxin modulate ER stress (liver)

B Establish whether toxins modulate mitochondrial function,
shape, ETC function/coupling, ATP production
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Are there immediate data gaps that if filled would
provide significant direction to longer term research
programs?

" Fully develop new NTP resources and bioinformatic tools

— e.g., DrugMatrix, NextBio, CoPub, CoPub+DrugMatrix
— Validate CoPub and determine whether CoPub can be
combined with DrugMatrix or Next Bio
" Develop strategies to validate Tox21 findings by extending
analysis into physiologically relevant secondary screens

— Overcome methodological limitations for the use of physiological
relevant cells in HTS.

— Employ humans cells/stem cells/islets or other accessible
human cells.

— Use physiologically relevant animal (rodent/primate) cells
Important to diabetes: islet, muscle, hypothalamus, stem cells



High-throughput screening for small molecular
compounds that increase IRS2 mMRNA expression in
human beta-cells
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3weeks of once aday wp Analysis of R-cell mass
injections

Vehicle CMPD-10

Insulin immunostaining of representative pancreas sections from 9-
week-old C57BL/6 mice treated with one of compounds or vehicle
for 3 weeks.




= National Toxicology Program

Other Research Needs and Challenges

" |nvestigate the relation of nutraceuticals (vitamin D,
omega 3, etc) to signaling cascades

" Design ways to investigate whether toxins disrupt
tissue/organ crosstalk (Braine§3-cellsliver)

" |ntegrate toxin metabolism/tissue distribution with other
HTP data

" Recognize that T1D and T2D have some common factors
(beta cell failure)
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Focus on B-cells!

" Not many of them.

® Glucose oxidation/mitochondrial function is critical for
function.

" Growth, survival and loss of B-cells is important for
glucose homeostasis

" Most GWAS hits for diabetes (type 1 and 2) identify -cell
genes.
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